exploration
(independent study), and a nontraditional technique-behavior modeling (an enhanced combination of the other two methods). Performance outcomes were operationalized using hands on task performance and comprehension of the computer system as dependent variables. End-user satisfaction with the computer system was also measured. Two covariates, cognitive ability and system use, were also introduced into the study. The use of hands-on training methods, especially behavior modeling, resulted in superior retention of knowledge, transfer of learning, and end-user satisfaction. Cognitive ability failed to be a good predictor of trainee success but a connection was established between training methodology, system use, and end-user satisfaction.
(Computer Training; End-user Satisfaction; Behavior Modeling)
. Introduction
There is a direct correlation between profits ana the success of a com pany with the level of worker training (Robert Reich, Secretary of Labor, January 11,1995) .
The rise of end-user computing and the increasing Information system managers need to insure that users acquire computing skills in the most effective and efficient ways possible. One way to achieve this goal is through the use of training programs (Davis and Davis 1990 , Harrison and Rainer 1992 , Davis and Bostrom 1993 , Santhanam and Sein 1994 , Compeau and Higgins 1995 . Training end-users to utilize software tools and to build their own applications has been identified as a critical factor and the most effective mechanism for en suring the success of end-user computing (Zmud and Lind 1985 , Dickson et al. 1984 , Hartog and Herbert 1986 , Harrison and Rainer 1992 . Cheney et al. (1986) link the availability of end-user training programs to the success of end-user computing satisfaction. Although a number of training approaches are used in practice (Wolman 1986 (Michard 1982 , Borgman 1986 or may find it difficult to apply software to specific tasks (Car roll et al. 1987 ). This suggests the need for effectively designed training programs which develop and en courage computer-literate end users, even in an infor mation technology environment permeated with menu driven, point-and-click programs associated with a
Windows-type interface. The objective of this study is to furnish a more com plete understanding of which training methods provide the trainee with the optimal learning situation. Maier (1973) suggests that the result of training is a multipli cative product of an individual's ability, motivation lev els, and training environment. Taking into considera tion the fact that certain characteristics of the trainee and training method influence the training process, this study conducted a large-scale field experiment utilizing two hundred subjects, testing three training treatments:
instruction, exploration, and behavior modeling, as well as a "no training" control group. 
Background on Computer Training
The MIS literature has identified training as a critical factor in the success of decision support systems (Fuest and Cheney 1982, Sanders and Courtney 1985) , strategic innovation (Kotter and Schlesinger 1979, Kim and Lee 1991) , and implementation (Bronsema and Keen 1983 , Nelson and Cheney 1987 , Grover and Teng 1994 . A number of IS training studies have been reported which have improved our understanding of the subject. Davis and Bostrom (1993) explored training based on different user-computer interfaces, Olfman and Mandviwalla (1994) ascertained that graphic user interface (GUI) training provided insights into multiple information types, and Santhanam and Sein (1994) found that per formance can be enhanced through training methods that provide good conceptual models. Many studies concentrated on the computer as a tool that is utilized in the "classroom," addressing children in primary schools or students in post-secondary education, and not as a tool to be used in future work-related situations. Leidner and Jarvenpaa's (1993) processes through which individuals learn to use com puters by using subjects other than their student sample and evaluating subjects over time as opposed to post test only designs. The authors of this study adopt their suggestions but expanded upon their work by including the behavior modeling training treatment in addition to the instruction and exploration methodologies, includ ing a follow-up evaluation four weeks after the post test evaluation, and the selection of subjects drawn from a nonstudent population. Gist et al. (1989) and Compeau and Higgins (1995) also explored training in classroom settings while em ploying the behavior modeling technique to understand self-efficacy. Gist et al. (1989) 
Theoretical Framework
The Lewin Experimental Learning Model (Lewin 1951) and Kolb's Learning Model (Kolb 1984) are used to an chor this work and the selection of training treatments.
Learning is described as a process whereby concepts are derived from and continuously modified by experience.
Jerome Bruner, in his book Toward a Theory of Instruction, makes the point that the purpose of education/training is to stimulate inquiry and skill in the process of getting knowledge, not to memorize a body of knowledge:
"Knowing is a process, not a product" (1966, p. 72) .
Learning by its very nature is a tension and conflict process. The Kolb Learning Model (Kolb 1984) creates two primary dimensions to the learning process (see Figure 1 ). The emphasis is on feeling as opposed to thinking; con cerns include complexities of the present (here and now procedures) as opposed to theories and generalizations. The approach utilized is intuitive, almost "artistic." Re flective observation focuses on understanding the mean ing of ideas and situations by carefully observing and impartially describing them-the scientific method. The emphasis is on understanding as opposed to practical application. An abstract conceptualization orientation fo cuses on using logic, ideas, and concepts. It emphasizes thinking as opposed to feeling. The approach utilized is that of general theory building using systematic plan ning, manipulation of abstract symbols, and quantita tive analysis. Active experimentation focuses on dynam ically influencing people and changing situations. The emphasis is on practical applications, i.e., what works as opposed to the "absolute truth." Risk taking is tol erated in order to achieve objectives. (Glaser 1966) . Davis and Davis (1990) found that the instruction mode was su perior to self-directed independent study. Instruction based training leads to quick reinforcement for the in structor and the student. Additionally, instruction based training has the effect of minimizing incorrect re sponses and allowing learners to apply rules more quickly. Hall and Freda (1982) found that instruction training was more effective than exploratory training in courses that teach primarily rule or general tasks. Over all the literature suggests that the instruction technique should be superior for retention of information.
Exploration learning has been characterized as "a matter of rearranging or transforming evidence in such a way that one is enabled to go beyond the evidence so reassembled to additional new insights" (Bruner 1966, p. 22) . Glaser (1966) describes exploration learning as a process by which individuals are granted the freedom to impose their own structures on learning. Exploration may also involve an inductive process through which an individual learns general concepts by starting with specific tasks or examples (Taba 1963) . Bruner (1961) argues that exploration training helps learners organize information, making it more readily available for later application or problem-solving. He suggests that this method motivates the individual. The conclusion is that the individual becomes more self-motivated to solve problems in an independent fashion. It has also been suggested that the information learned using explora tion is more readily transferable, because exploration allows the individual to easily accommodate new infor mation, with that information being learned in terms of information already acquired (Taba 1963) . The majority of studies on transfer learning tend to be the opposite of those on retention, with the results favoring explo ration training over instruction (Guthrie 1967 , Hirsch 1977 , Haukoos and Penick 1983 , Lane et al. 1983 ). The instruction-based training literature supports this method for learning general facts, but is old and pre dates the use of PCs. It is clear that there is no strong expectation that instruction-based methods will be par ticularly effective in the area of PC training. Therefore, no hypotheses associated with instruction-based train ing were investigated. The Lewin Experimental Learning Model (Lewin 1951) views the learning process as a continuous loop (see Figure 3 ). Two aspects of this learning model are particularly noteworthy. The first is the emphasis on the (Sorcher and Spence 1982) . This approach is anchored in Lewin's (1951) HI.
There will be no difference in performance between the behavior modeling group and all other groups in near transfer tasks.
H2.
There will be no difference in performance between the behavior modeling group and all other groups in far transfer tasks.
H3. There will be no difference in performance between the behavior modeling group and all other groups on all sec tions of the comprehension test.
End-user Computing Satisfaction
User information satisfaction (UIS) is defined as the ex tent to which users believe the information system available to them meets their information requirements.
Both use and UIS provide meaningful "surrogates" for the critical but evasive measure of effectiveness of an information system (Ives et al. 1983 ). In the context of this study, users who are more proficient with the sys tem are more likely to be satisfied with the system at tributes. Since system use was mandatory in this in stance the end user satisfaction instrument has been uti lized. Santhanam and Sein 1994) . This experience nar rows the gap between how one thinks of a command and how it is specified to the computer system. The en hanced understanding and ability to manipulate the system should lead to users who will be more inclined to use the system and perceive the system in more fa vorable terms.
H4. There will be no difference in end-user satisfaction between the exploratory-based training group and the instruction-based training group.
H5. There will be no difference in end-user satisfaction between the behavior modeling group and all other training groups.
Research Design
Overview A field experiment methodology was selected to test the hypotheses for two reasons. First, it permits the re searcher a higher degree of external validity than the laboratory experiment. Second, the field experiment al lows the researcher to systematically manipulate the variables under investigation. In doing so, the possibil ity of determining the effects of specific changes in any single independent variable, as well as the effects of a combination of independent variables, is created. This is particularly important for this study in that training methods, information type, and trainee characteristics may combine to affect learning outcomes. All training was conducted using a single trainer, pro viding continuity throughout all training sessions. The instruction treatment was conducted in the traditional classroom mode, utilizing the deductive approach to learning. Specific features of the system and its com mands were emphasized rather than overall goals. Training Session Length. Since the trainees utilized in this study are novice computer users, the length of exposure to the computer or varying training times might affect their performance. This was a criticism of the Wexley and Baldwin (1986) study. Therefore, this study has a fixed the time period of all treatments of two hours. The two-hour figure was derived as the longest period for completion of a training treatment during the pilot testing. While two hours may seem short for a training session, given the well-defined do Computer Tasks (Hands-on Evaluation)
The most common method of measuring learning per formance is through the use of hands-on tasks to assess a trainee's ability to apply system concepts. This tech nique is widely used throughout the computer training and education literature (Michard 1982 , Carroll and Mack 1985 , Raban 1988 
Experiment Covariates Learner Characteristics
The study examines the relationship of learner aptitude to training and information treatments, as measured by the Wonderlic Personnel Test (WPT),1 which has been 1 The Wonderlic instrument tests cognitive ability, which establishes the subject's aptitude, through questions that target specific areas in cluding:
(1) ability to understand instructions, was the best predictor of training success. Hunter (1989) found that ability testing using the Wonderlic instru ment to be an effective predictor of training and hiring success in 80% of cases studied. More common techniques-experience, education, and interviewspredicted success at a rate of just over 50%.
Computer Use System use, the experiment's second covariate, can be a surrogate indicator of system success (Ives et al. 1983 ). This study considered system use as a moderating vari able for the period between the post-training and follow-up evaluations. Despite the fact that system use was required for the trainees to complete their duties, it was recognized that some trainees might have the op portunity or be more inclined to use the system more than others. If there was a large degree of variance among individual users or treatment groups the results would be unduly influenced. The analysis for the effects of training methods on training evaluation was conducted using the regression approach. F-tests were based on the appropriate full and reduced regression models. All tests were con ducted at the a = 0.01 level of significance. In cases where the F-test indicated statistical significance, Schef fe's multiple comparison was used to conduct hypoth esis tests that examined the exact nature of the differ ence.
Data/Statistical Analysis

Discussion
Results of Manipulation Checks behavior modeling is the preferred method, the treat ments that included hands-on training scored much bet ter than treatments without hands-on training. The ex ploration trainees performed significantly better than their instruction counterparts in three of the four eval uations (differences in general comprehension were not significant). These findings agree with Johnson et al. (1982) , that exploration training was superior to instruc tion based training in terms of trainees written and per formance tests and dispute the claims of some education-based researchers that suggest the instruction-based approach is a more effective tech nique (Ausubel 1963 , Friedlander 1965 , Glaser 1966 (see Table 8 ). Scheffe's procedure revealed that the ex ploration group performed significantly better than the instruction group with respect to end user satisfaction It is assumed that their superior un derstanding of the system allowed them to manipulate the system with greater ease and accuracy resulting in their higher satisfaction with the system and its output. Gist et al. (1989) , in a study of self-efficacy and mastery of a computer software program, found that partici Table  10 for scores by treatment. During the post training evaluations cognitive ability was not found to be a significant predictor of evaluation scores (F(3A96) = 0.04, P = 0.9874). This result is inconsistent with the literature which indicates that cognitive ability should be the best predictor of training success (Ree and Earles 1991) . Apparently, the fact that many training studies were "classroom" oriented and utilized abstract con cepts and materials might provide one explanation for this contradiction. This study, which concentrated on H1: There will be no difference in performance between the behavior modeling group and all other groups in near transfer tasks. Reject H2: There will be no difference in performance between the behavior modeling and all other groups in far-transfer tasks. Reject H3: There will be no difference in performance between the behavior modeling group and all other groups on all sections of the comprehension test. Reject H4: There will be no difference in end user satisfaction between the exploratory-based training group and the instruction-based training group. Reject H5: There will be no difference in end user satisfaction between the behavior modeling group and all other training groups. Reject * Indicates significant at the 0.05 level.
** Indicates significant at the 0.01 level.
analysis of cognitive ability as a covariate with the fol low-up evaluation scores indicated a slight, but not sig nificant, interaction with far-transfer tasks and general comprehension tasks. At least in the context of com puter training explored in this experiment, cognitive ability would seem to be a better predictor of general comprehension tasks which require more abstract thinking and less procedural knowledge.
Discussion of Computer Use
The analysis of the self-reported usage showed that there was no significant difference among the groups, suggesting that trainees used the system equally across training treatment groups (see Table 11 ). Further ex amination did reveal that there was interaction between training as opposed to computer-based training pro vides a unique situation. When learning about the com puter and its functions, the study has shown that it is critical to understand the system, its operation, and or ganization rather than just memorize and perform a se Table 12 Summary Computer-based instruction is a more effective training tool than the conventional lecture method (Nash et al. 1971 , Carroll et al. 1971 , Fleenor et al. 1989 , Burke and Day 1986 , Sein et al. 1987 , Bretz and Thompsett 1992 , Gist et al. 1989 ).
Combinations of training methods used within a given course for conveying different instructional contents is more effective than use of a single method for an entire course (Hall and Freda 1982) .
Behavior modeling directly addresses the transition from learning (recalling material introduced during training) to doing (applying that material) (McGehee and Thayer 1961) .
Behavior modeling trainees reported more ease with tasks and higher user satisfaction (Gist et al. 1989) .
Exploration-based training may require more effort on the part of the user, and the results may be far in the future (Glaser 1966 ).
Cognitive ability should be the best predictor of training success (Ree and Earles 1991) .
Behavior modeling results in superior long-term performance (Latham and Saari 1979 (ANOVA yielded no significant differences among the groups at the a = 0.05 level). 2) The system is user friendly. What other combinations using the wildcard can you think of?
Trainee: (after several moments of silence and mumbling)
I guess you could delete groups of files the same way.
Trainer: How do you think you would do that?
Trainee: Use the wildcard somehow,
Trainer: Use this procedure, (entering on the keyboard as it is dis played on the overhead) The wildcard can be used different ways. For instance, let's delete all the files with the exten sion txt. We would use the wildcard (typing *.txt) in place of the file name and the extension name after the period.
This command would delete all the files with the extension txt. We could also delete all the files with the name navy regardless of extension by entering (navy.*).
Try these combinations or any others while working with the disk in A drive.
